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In This IssueMethionine Reporting for NMR Duty
PAGE 573
Methyl NMR spectroscopy is a powerful tool to study biomolecular interactions, yet difficulties with resonance assignment and
the low abundance of methyl groups can preclude NMR studies at the desired level of detail. To overcome these problems, Stoffre-
gen et al. systematically introduced reporter methionines in the protein region of interest. The newly arising reporter methyl signals
can be assigned instantaneously and the individual mutants can be used to determine interaction surfaces on a per-residue basis.
The data show that methionine scanning significantly extends the applicability, the information content, and the spatial resolution of
methyl chemical shift perturbation experiments.EM Vision Getting Smaller and Smaller
PAGE 582
In spite of its recent success in achieving high resolutions, the technique of single
particle electron cryomicroscopy has not been widely used to study small proteins
(<100 kDa). A major technological limitation is that images of small proteins do not
contain adequate features for accurate image alignment. Wu et al. described a method
to overcome such limitation by selecting suitable Fabs to form rigid complexes with
target proteins and using the Fabs as fiducial marks to facilitate accurate image
alignment of protein-Fab complexes. The authors demonstrate this approach by
determining a 3D reconstruction of a 60 kDa protein in complex with two Fabs.When Proteolysis Goes Big
PAGE 593
Tripeptidyl peptidase II (TPPII) forms the largest proteolytic complex known. One of
the proposed cellular roles of TPPII is the degradation of cytosolic proteins downstreamof the 26S proteasome. By combining cryoelectron microscopy, comparative modeling, and flexible fitting, Scho¨negge et al.
have computed the pseudoatomic model of human TPPII, providing exciting insights into the maturation and activation of the large
peptidase.HPV E6 Self-Association
PAGE 604
The E6 oncoprotein from human papillomavirus is implicated in cervical cancer, which is the second leading cause of cancer-related
death for women worldwide. Once the virus has entered human cells through infection, E6 is known to inactivate the tumor
suppressor protein p53. Zanier et al. investigate the mechanisms of this latter process. The authors find that E6 is able to self-
associate, thus coordinating recruitment of other cellular components required to degrade p53. This extends current understanding
HPV-mediated tumorogenesis and might enable development of therapeutic approaches.Dynamic View of Correct Substrates Selection
PAGE 618
Nearly every enzyme undergoes a change in structure after binding its substrate. Kirmizialtin et al. describe the role of these changes
in howHIV reverse transcriptase selects a correct substrate. The authors show that simulations predict rates and free energy profiles
consistent with experiment, highlighting that a millisecond conformational transition
locks the correct substrate but promotes release of a mismatched nucleotide. Weak
substrate binding and protein conformational transition enrich the yield of a reaction
with a correct substrate, while not affecting the chemical step. Additionally, the same
steps diminish the reaction probability of an incorrect substrate.Kinesin’s Tristep
PAGE 628
Kinesin, a cargo-carrying molecular motor, walks processively on the polar trackmicro-
tubule in an asymmetric hand-over-hand manner. Zhang and Thirumalai use molecular
dynamic simulations to show that there are three major stages in the kinematics of
a step. Neck linker docking is followed by anisotropic translational diffusion. The step
is complete with the trailing head binding to the microtubule. This study provides
a molecular movie of the key events in a single step of a biological motor, thus revealing
the role of the underlying structure in its function.Structure 20, April 4, 2012 ª2012 Elsevier Ltd All rights reserved v
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PAGE 641
Improvements in technology to visualize and analyze actin filament structures have led to the development of several newmodels for
filamentous actin, but it remains unclear which of thesemodels best describes F-actin. Saunders and Voth compare two of the recent
models of F-actin using molecular dynamics simulations. This work contributes to our structural understanding of the actin polymer-
ization cycle in three ways: it provides a mechanism to compare structural models for F-actin; it demonstrates the polymorphic,
dynamic nature of actin filaments; and it provides a coarse-grained model that can distinguish between different modes of intersu-
bunit interaction.S100A4 and NMIIA Asymmetric Relationship
PAGE 654
The Ca2+-binding protein S100A4modulates the stability of nonmuscle myosin IIA (NMIIA) filaments and is associated with increased
cell migration and metastasis. Elliott et al. report a solution structure of S100A4 in complex with NMIIA and show the existence of an
asymmetrical configuration where a single myosin heavy chain fragment simultaneously interacts with both Ca2+-dependent sites of
the S100A4 dimer. Electron microscopy shows directly that two S100A4 dimers bind to the end of the myosin coiled-coil, disrupting
formation of myosin filaments. Cell experiments demonstrate the effect of S100A4 on cell migration and filament stability that is abol-
ished by the structure-based single-point mutations.Recognizing ss/ds DNA Junction
PAGE 667
Mammalian nucleotide excision repair (NER) is essential for repairing DNA damaged by UV light and chemical carcinogens. The NER
proteins recognize the DNA damage, open the dsDNA, and recruit the endonucleases to remove the damaged strand. Two proteins,
XPF and ERCC1, form a heterodimer and function together as a structure-specific DNA endonuclease that cleaves the damaged
DNA strand at the 50 end. Das et al. describe the structure of the complex of C-terminal domain of XPF with ssDNA. When combined
with knowledge of the interaction of ERCC1 with dsDNA, this provides a model of how the human XPF/ERCC1 heterodimer is posi-
tioned at the ss/ds DNA junction for cleavage.CSF-1R Cytokine Crossreactivity
PAGE 676
The hematopoietic cytokines interleukin-34 (IL-34) and colony stimulating factor-1 (CSF-1) share a common CSF-1R signaling
receptor yet appear unrelated in sequence. Ma et al. report the structural and biophysical investigation of human IL-34 alone and
in complex with the first three Ig-like domains of CSF-1R. By comparison with a CSF-1 complex, the authors show CSF-1R utilizes
a combination of interdomain structural plasticity and interfacial residue changes to bind two evolutionarily distant cytokines. An
additional structure of IL-34 in complex with a neutralizing antibody Fab fragment rationalizes its blocking activities and offers a novel
lead for therapeutic development.vi Structure 20, April 4, 2012 ª2012 ElsevierDDR1 Antibody Knocks Off Activation, No Impact
on Collagen
PAGE 688
The discoidin domain receptors (DDRs) are unusual receptor tyrosine kinases that are
activated by the most abundant connective tissue protein, collagen. Abnormal DDR
signaling contributes to osteoarthritis, fibrosis and cancer. In this study, Carafoli et al.
describe monoclonal anti-DDR1 antibodies that inhibit DDR1 activation without inter-
fering with collagen binding. The crystal structure of the DDR1 extracellular region
bound to an antibody Fab fragment, combined with functional experiments, suggest
that antibody binding sterically blocks the rearrangement of the DDR1 dimer to its
active conformation.Dark and Light Faces of LOV
PAGE 698
Aureochrome1 (Aureo1) is a blue-light signaling photoreceptor from the eukaryotic
marine alga Vaucheria frigida that is responsible for transcriptional regulation. Topologically unique Aureo1 has N-terminal DNA
binding bZIP effector and C-terminal blue-light sensing LOV sensor domains, in contrast to most other known photoreceptors. Mitra
et al. describe crystal structures of Aureo1 LOV in dark and light states, provide structural and molecular insights into the photore-
ceptor function, and suggest optogenetic design strategies based on its structure-sequence analysis.Ltd All rights reserved
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PAGE 707
Mucin-type glycoproteins modified with dense clusters of O-linked glycans form the major barrier against pathogens at the mucosal
interface. Yu et al. report a crystal structure of a distinct family of multidomain metalloproteases that specifically cleave these
proteins to allow for host surface clearance and subsequent infection by pathogens such as enterohemorrhagic Escherichia coli.
The glycoprotease also recognizes similar structural motifs present in host complement and leukocyte surface proteins to subvert
the immune response. The model of the metalloprotease and biochemical characterization of its interaction with host C1-esterase
inhibitor provides valuable insight into understanding the structural basis of its unique substrate specificity and mechanism of
immune evasion.Structure Matching for Large Complexes
PAGE 718
Protein structures are frequently related by spectacular and often surprising similarities.
Structural correlations among protein chains are routinely detected by various struc-
ture-matching techniques, but the comparison of oligomers and molecular complexes
is largely uncharted territory. Sippl and Wiederstein solve the structure matching
problem for oligomers and large molecular aggregates including the largest molecular
complexes known today.
Signal Transmission by Asymmetry-to-Symmetry
Switching
PAGE 729
The osmoregulator trimethylamine-N-oxide (TMAO) is used as the terminal electron
acceptor for respiration in many bacterial species. The TMAO reductase (Tor)
pathway for respiratory catalysis is controlled by a receptor system that comprises
the TMAO-binding protein TorT, the sensor histidine kinase TorS, and the response regulator TorR. Moore and Hendrickson describe
crystal structures for complexes of TorS sensor domains with apo TorT and with TorT(TMAO), characterize TorS sensor associations
with TorT, and analyze the thermodynamics of TMAO binding to TorT-TorS complexes and in vivo responses to TMAO through the
TorT/TorS/TorR system. They conclude that TorS-TorT(apo) is an asymmetric 2:2 complex that binds TMAO with negative cooper-
ativity to form a symmetric active kinase.
Phosphorylation in Charge of Caspase-6
PAGE 742
Caspase-6 is a protease involved in the development of Alzheimer’s disease. Although its functional role in Alzheimer’s disease has
been well validated, themolecular details of its regulation are not known. Caspase-6 is phosphorylated by the kinase ARK5, resulting
in inactivation. Vela´zquez-Delgad and Hardy report a crystal structure of a phosphomimetic version of caspase-6, which helps eluci-
date the mechanism of inhibition. Caspase-6 phosphorylation results in a steric clash between the phosphorylated residue and
a proline in an active site loop, suggesting a unique means of controlling caspase-6 function. Given similarities with other caspases,
this mechanism is predicted to occur across the caspase family.Structure 20, April 4, 2012 ª2012 Elsevier Ltd All rights reserved vii
